In the storyline of metal nanoparticles, green synthesis is emerging at a very fast pace. In this experimentation phenomena, nanoparticles of Titanium dioxide were coalesced using an extract solution of oscimum sanctum herba as a bioreductant. This is novel and interesting method for synthesis of TiO2 nanoparticles. The prepared titanium dioxide nanoparticles were distinguished using ultraviolet-visible spectroscopy (UV-VIS), Scanning electron microscopy (SEM), Transmission electron microscopy (TEM). The girth range of TiO 2 nanoparticles was evaluated to be in the range of 90-100 nm. Moreover, the reaction which was alkaline by behavior of the solution (pH = 8) resulted in the increase in absorbance (at 570 nm and 490 nm), which sparges the growth of the number of TiO 2 nanoparticles in the studied solution. The microscopic technique showed that the diameter of TiO2 was in the range of 6-10 nm but with little agglomeration.Also, its Antibiofilm activity was accessed with correlation to optical densities, biofilm formation capability of microbes make their distortion tedious but fighting strategy of nanoparticles could be a revolution in antibacterial investigations 450 µg/l of nanoparticles from both the extracts targeted the biofilms of E.coli.
INTRODUCTION
Current generation majorly focuses on the minimum use of electronic devices as a major aspect than other parameters and in this, the nanotechnology plays an important role. The field and technique of nanotechnology have grabbed lots of attention due to the fact that it provides a wide application range in almost every filed of industry from textile to medicine. Very keen interest on the nanomaterial studies has been observed nowadays because the nanoparticles exhibit physicochemical and optoelectronic properties due to the bounding of electrons within their 1 nm dimension and this is a remarkable property of nanoparticle. The applications of nanomaterials are now extended to areas of optoelectronics, catalysis, reprography, light emitters, and single-electron transistors. 1 These nanoparticles possess an increased surface area which makes them suitable for the better interaction with the pathogen when exposed hence indicating then as a suitable antimicrobial agent. Their small size enables them to enter into the bacterial cells easily and hence is capable of harming those. 2 The nanoparticles are synthesized using several techniques and methods including the chemical synthesis, microbial synthesis, and green synthesis. Among them green synthesis of nanoparticles has attracted several researchers because in comparison with the chemical synthesis process they are environment-friendly as the chemical synthesis leads to the production of several toxic substances which make them improper for the biological use. As well as the chemical synthesis is cost consuming process while the green synthesis minimizes the use of chemical hence forms a cost-effective way. 3 Recently titanium dioxide nanoparticles synthesized via green synthesis are widely used because of several remarkable properties of titanium dioxide. Titanium dioxide is widely used as environment-friendly and clean photo-catalyst due to its virtue of optics and chemical properties as well as its stabilization in chemical bonds and non-toxicity. 4, 5 Titanium dioxide is a white color solid inorganic metal oxide. It is a thermally stable, non-flammable and poorly soluble oxide and moreover it classified as the non-hazardous oxide according to the UN-GHS classification and Labeling of Chemicals. 6 Along with these properties it also exhibits properties like non-wettability, hydro-fear and Band gaps with larger values. Among its various phases based on temperature the Anatase phase is assessed to have the most extraordinary chemical and physical properties. 7 The titanium dioxide nanoparticles acquire the ability to react with the oxygen and hydroxyl ions which are adsorbed on the surface for obtaining oxygen and hydroxyl free radical. 8 The high refractive index and high capacity to absorb UV light makes the titanium dioxide as an interesting pigment as well as an environment-friendly catalyst as well. 9 Currently the metal oxides have gained lots of attention of researchers because the microbes are becoming resistant to the metal ions and titanium dioxide is found to be effective against microbes. 10 Titanium dioxide is found to produce reactive oxygen species when exposed to ultraviolet radiations and they are found effective against the E. coli and Staphylococcus aureus. 11 Several remarkable properties possessed by the titanium oxide nanoparticle make it essential to be used in several industries. They are used in the field of photo-catalysts, cosmetics, and pharmaceuticals. 12 It also possesses varied applications in Industries including sensitization based on dye for solar cells, photocatalysis, self-cleaning, charge Lateral Charge spreading instruments, sensors who respond to chemicals, microelectronics, electrochemistry, antibacterial products, and textiles 13, 14, 15, 16 Titanium oxides are the important component of cosmetic and medicinal drugs. 17 It is used to produce whiteness and opacity to paints, plastics, papers, inks, food colorants, toothpastes sunscreen lotions, paints, plastics, papers, inks, food colorants and toothpastes. 18 
EXPERIMENTAL Collection of Plant Leaf Sample
Leaf sample of Ocimum sanctum was harvested from the natural habitat of Allahabad. Ocium sanctum is a very important plant due to its remarkable medicinal properties. The fresh leaves of plants were harvested for the nanoparticles synthesis from Indira Nagar, Lucknow.
Preparation of Plant Extract
Fresh leaves were collected for the extract preparation. The leaves were left to dry under shade. The leaves after drying were ground to form fine powder. Then the leaf powder was mixed with the solvent i.e., Acetone and Methanol. 10 gm of leaf powder was mixed with 50 ml of solvent in through Whatman filter paper. The leaf extract filtrate so obtained was stored in clean glass vessel and kept at room temperature.
Synthesis of the Titanium Dioxide (TiO 2 ) Nanoparticles
The leaves of oscimum sanctum sample were dried under shade for 10-15 days under dust-free condition. The dried leaves were then cut into pieces and ground into fine powder. Then 3 grams of the leaf sample was homogenized along 50 ml of the methanol, acetone and the extraction was carried out under reflux conditions at 50°C. After 5 hours of the extraction process the extract was obtained by filtering it through Whatman filter paper. Now for the titanium dioxide nanoparticle synthesis, an Erlenmeyer flask containing 50 ml of leaf extract was kept at 50°C and to it 0.4M titanium tetra-isoproxide was added dropwise till yellow colored precipitation occur and this was done at continuous stirring for 3-4 hours. Then the formed nanoparticle was obtained by centrifugation of the extract prepared by adding components at 10,000 rpm for duration of 15 minutes. The obtained pellet was washed with ethanol and the obtained nanoparticle was dried, ground and calcinated at 500°C in muffle furnace for duration of 5 hours. Then the nanoparticle of Titanium dioxide was attained and was used for later characterization and analysis. 19 Characterization of the Nanoparticles After synthesizing the titanium dioxide nanoparticles further step was its characterization in order to gain information regarding its physical and chemical properties. The titanium dioxide nanoparticles were characterized on a different basis. The optical behavior of titanium dioxide nanoparticles was done with UV light absorption range from 200 nm-400nm of wavelength. The shape and size of nanoparticles were TiO2 NANOPARTICLES S.O. Dan and S. H. Khan analyzed through Scanning Electron Microscopy (SEM). The nanoparticles were then under given to Xray (XRD) diffraction analysis to assess the crystallinity of the nanoparticles which was performed on the X-ray diffractometer. It was assessed through Cu Kα radiation with the wavelength 1.54060Å.
Effect of Nanoparticles on Biofilm Formation
The tube method described by 20 was used for the assessment of the anti-biofilm activity of synthesized titanium dioxide nanoparticles. The anti-biofilm activity was assessed against the biofilm formation of Fungi-Candida albicans; Bacteria-Staphylococcus aureus, E.coli, Pseudomonas aeruginosa. For the process an individual sterile glass tube was filled with the culture media of the microbes and the tube was then loaded with 1 ml of the overnight culture was added. Then different concentration of titanium dioxide nanoparticle was dropped to the tubes and the tubes were incubated at 37˚C for 24 hours on the orbital shaker. After incubation the media from tubes was removed through aspiration and the tubes were washed with 5 ml sterile water and dried for 5 minutes. Then in amount of 0.2% (w/v) stain -crystal violet was transferred to tubes and was allowed to incubate at 37˚ C for 24 hours. Later on crystal violet solution was discarded and the tubes were allowed to air dry. After this, ethanol 95% v/v was transferred and absorbance was recorded at 595 nm using UV-Visible double beam spectrophotometer. The percentage anti-biofilm activity was calculated as:
( 
RESULTS AND DISCUSSION

Synthesis of Nanoparticle
The synthesis of nanoparticle finished when the formation of yellow-colored precipitate took place by addition of titanium tetra-isoproxide. The synthesized nanoparticle was then calcinated and its dried form was used for the other analysis and as well as for the characterization process.
Characterization of Titanium Dioxide Nanoparticle UV-Visible Analysis of Titanium Dioxide Nanoparticles
The characterization of metal ion nanoparticle is mostly done by the UV-visible spectroscopy. The range used for metal ion nanoparticles characterization lies between 300-800 nm. In order to ensure the amalgamation of the titanium dioxide nanoparticle in the synthesized extract as well as for the characterization of nanoparticle UV-Visible spectrophotometry was used. The spectroscopy analysis was done in the range of 200-400 nm. The absorption maxima of nanoparticles depend upon the physical properties and in case of titanium dioxide the absorption maxima responded at 280-285 nm in UV-Vis spectroscopy. Therefore confirmed maxima was 280 nm. 
X-Ray Diffraction (XRD)
The crystalline structure of the synthesized nanoparticle was analyzed through X-ray diffraction. The XRD spectra provide an insight of the crystallinity of the nanoparticles. X-Rays are able to penetrate through the crystal as they have the wavelength range of 0.01 nm to 100 nm and due to their property they provide us with the insight of the crystal structure. The X-ray diffraction motif of nanoparticle of Titanium dioxide revealed its crystalline nature at 450ºC. The orientation plane of (101) suggests the presence of anatase titanium dioxide. The straight line and sharp peaks show that the synthesized nanoparticles are crystalline in creation. The average crystal based size is determined using Scherer formula, D=Kλ /β cosθ. . 
Antibiofilm Activity of TiO 2 Nanoparticles
The study investigated antibiofilm activity of Titanium dioxide nanoparticle against Gram-negative, Gram-positive bacteria and a fungus was estimated by microtiter plate method. The concentrations of TiO 2 NPs tested against these microbes were kept 250 μg/ml, 450 μg/ml and 650 μg/ml as described in Table-3 The result shows that Titanium dioxide nanoparticle generated using acetone extract of Ocimum sanctum possessed unfavorably deteriorating effect on following microorganism S.aureus, P.aeruginosa and C.albicans. Out of three test organisms, Titanium di Oxides have highest activity against P.aeruginos 21 while other two organisms having a comparable activity with against S.aureus and against C.albicans at a concentration of 650 μg/ml. An increase in antibiofilm activity was observed as the concentrations of Titanium di Oxide were gradually increased from 250-μg/ml upto 650 μg/ml. A slight variation was seen in case of Titanium dioxide synthesized from methanolic extract of Ocimum sanctum. In this case, highest activity was observed against fungus C.albicans, followed by activity against S.aureus 22 than P.aeruginosa. All these activities at titer of 650 μg/ml of NPs had shown that as the concentration increases, there is increase in inhibiting effect. Therefore, these NPs were found to be effective at higher concentration. The results were deduced in reference to positive and negative controls and also a biofilm-forming strain of E.coli. 23 Thus these Titanium di Oxide nanoparticles said to have capability in preventing formation of these biofilms as when compared to negative control. 24 This study results demonstrated that effective doses of Titanium di Oxide, against both the spectrum of Gram's staining and fungus are significant. Their effectiveness was observed between range of 250 μg/ml -650 μg/ml and their minimum effective dosage was confined to 450µg/ml. 25 
Characterization through Scanning Electron Microscopy
The grain size, shape and surface properties like morphology were investigated by the Scanning Electronic Microscopy the images were observed by the magnification of near about 10 micrometers.The microscopy stated that the size of the particles were between 1 to 100 nanometers.The size of nanoparticle formed by the oscimum sanctum extract of methanol showed the grain size radii as in the range of 6-8 nm while the grain size acetone extract-based nanoparticle was found to 10-12 nm .Therefore by putting all the above facts in consideration one could possibly give inference that nanoparticles formed by acetone extract were bigger in size. The magnification was analyzed about 5000 to 10,000. 26 
Transmission Electron Microscopy
The morphology and structure arrangement were observed by TEM. . It shows that TiO 2 nanoparticles were found to have crystalline nature also the d spacing found was quiet related to the XRD results that means near about 6 nm for acetone extract 8 nm for methanolic extract. 
Discussion
In this research halcyon coalescence of TiO 2 nanoparticles was performed using a method of green synthesis method the plant chosen for this phenomena was oscimum sanctum. 27 The crystalline on average was gauge to be 96.08 nm calculated by Scherer's formula 28 , From XRD analysis average crystallite size of the sample was obtained 96.08nm. 29 It is observed that Tetragonal structure was formed. The average particle size was estimated 6-10 nm from particle size analyzer. The tetragonal irregular particles structure was observed in SEM image. 30 TEM image infers that morphology of the nanoparticles showing crystalline nature. The study aimed to synthesize TiO 2 nanoparticles using plant extract of Ocimum sanctum and analyze their effectiveness in prevention of biofilm formation by a gram-positive-S.aureus 31 , a gramnegative P.aeruginosa 32 and a fungus (C.albicans). Titanium di Oxide nanoparticles said to have capability in preventing formation of these biofilms as when compared to negative control. This study results demonstrated that effective doses of Titanium di Oxide, against both Gram-positive Gram-negative bacteria and fungus are significant. Their effectiveness was observed between range of 250 μg/ml -650 μg/ml and their minimum effective dosage was found to be 450 µg/ml against strong biofilms of E.coli while other microbes didn't such required this amount they showed effectiveness at 250 µg/ml for both the extracts whether it was acetone or methanolic extract. 33 
CONCLUSION
In conclusion, as the technological benefits of nanotechnology begin to rapidly move from laboratory to large-scale industrial production, the nanomaterials are used in all biomedical applications.The present novel method is capable of reducing Titanium Isopropoxide to TiO2 NPs using oscimum sanctum leaf with ethanolic and acetone extract. The synthesized TiO2 nanoparticles were characterized by using XRD, SEM and TEM and its activity against biofilm-forming isolates S.aureus, P.aeruginosa Candida albicans and E.coli. Green approach has recent advances over chemical methods for plants being available in abundance and ecofriendly.
